Purification and characterization of yeast Sco1p, a mitochondrial copper protein.
The present studies were undertaken to further characterize the properties of Sco1p, a constituent of the mitochondrial inner membrane implicated in copper transfer to cytochrome oxidase. We report a procedure capable of yielding Sco1p of >95% purity. Sco1p has been purified from strains of Saccharomyces cerevisiae that overexpress the protein. The amino-terminal sequence of purified Sco1p indicates that the first 40 amino acids of the primary translation product constitute a mitochondrial targeting sequence that is proteolytically cleaved during import. We estimate that Sco1p constitutes 0.08% total mitochondrial proteins in wild type yeast and 5% in the transformant used for the purification. Sco1p contains approximately 1 mol of copper/mol protein. The copper is not removed by the treatment of Sco1p with EDTA, indicating that it is bound with high affinity. Purified Sco1p sediments identical to Sco1p in crude extracts of mitochondria from wild type yeast or from a strain transformed with SCO1 on a high copy plasmid. Native Sco1p has an estimated mass of 88 kDa, suggesting that it is a homotrimer. Sco1p expressed as a soluble protein lacking the internal 17 amino acids of the membrane-anchoring domain has been localized in the matrix. The protein has also been targeted to the intermembrane space. Neither soluble matrix nor intermembrane-localized Sco1p is able to complement a sco1 mutant, suggesting that only the membrane form with the carboxyl-terminal domain facing the intermembrane space is able to exert its normal function.